Background
==========

Gastric cancer, the second most common malignant tumor that endangers human health, has an increasing incidence rate in recent years. More than 40% of the world's gastric cancer cases occur in China \[[@b1-medscimonit-24-7988]\]. Nearly 80% of the gastric cancer cases are already in the terminal stage at the time of first diagnosis, and surgical resection is widely used for these patients. However, the prognosis is poor, with the 5-year survival rate being less than 10% \[[@b2-medscimonit-24-7988]\]. The occurrence and development of gastric cancer are complicated and involve multiple factors. With a length of 19--25 nt, the micro ribonucleic acids (microRNAs, miRNAs) are endogenous, single-stranded, non-coding, and small RNA molecules with a high degree of conservation and can inhibit the translation of messenger ribonucleic acid (mRNA) by combining with the untranslated region of the target gene \[[@b3-medscimonit-24-7988]\]. Evidence shows that miRNAs are abnormally expressed in gastric cancer tissues \[[@b4-medscimonit-24-7988]\]. A previous study showed \[[@b5-medscimonit-24-7988]\] that the abnormal expressions of miRNAs are involved in the pathological processes of the occurrence and development of gastric cancer, such as abnormal proliferation, infiltration, and metastasis of gastric cancer cells. MicroRNA-10B (miR-10b) is located in the homeobox (HOX) gene cluster, and the HOX family is a special type of transcriptional regulator. miR-10b can play a unique regulatory role in proliferation and differentiation of normal cells as well as in the occurrence, development, infiltration, and metastasis of tumor cells \[[@b6-medscimonit-24-7988],[@b7-medscimonit-24-7988]\]. Studies have shown that microRNA-181b (miR-181b) can inhibit the expression of tumor-suppressing genes in tissue cells and increase the activity of nuclear factor-kappa B (κB), ultimately resulting in the malignant transformation of tissue cells, indicating a regulatory role of miR-181b in the occurrence and development of tumor cells \[[@b8-medscimonit-24-7988]\]. However, the association of miR-10b or miR-181b with gastric cancer remains poorly understood. In the present study, we assessed the expressions of miR-10b and miR-181b in gastric cancer tissues and their effect on the 5-year survival rate of gastric cancer patients, aiming to provide a reference for the prognosis of gastric cancer.

Material and Methods
====================

General materials
-----------------

A total of 120 patients with gastric cancer who were diagnosed and treated in the Department of Gastroenterology of our hospital were recruited in this study. There were 64 males and 56 females, aged from 30 to 82 years old with an average age of (58.2±27.4) years old. Gastric cancer tissues (n=120) and paracancerous tissues (n=120) were extracted for analysis of the expression levels of miR-10b and miR-181b. None of the patients were treated with chemotherapy or immunotherapy before the operation. Classification was performed by tumor diameters: 70 cases were less than 5 cm in diameter and 50 cases were greater than or equal to 5 cm. Classification by degrees of differentiation showed that 4 cases were well-differentiated, 35 cases were moderately differentiated, and 81 cases were poorly differentiated. Classification by depth of infiltration showed 16 cases of T1, 30 cases of T2, 67 cases of T3, and 7 cases of T4. Lymph node metastasis showed 74 cases with metastasis and 46 cases without metastasis. Tumor node metastasis (TNM) staging showed 25 cases in stage I, 29 in stage II, 48 in stage III, and 18 in stage IV. All patients and their families signed the informed consent and this study was approved by the Hospital Ethics Committee.

Experimental consumables
------------------------

Tissue RNA extraction kit (Shanghai So-Fe Biomedical Co., Ltd.), real-time fluorescent quantitative polymerase chain reaction (PCR) reaction kit (Shanghai Kang Lang Biological Technology Co., Ltd.), primer (Shanghai Yanqi Biological Technology Co., Ltd.), hermle (Shanghai Lingcheng Biological Technology Co., Ltd.), PCR instrument \[Application Binary Interface (ABI)\], ultraviolet spectrophotometer (Hangzhou Noted Scientific Instrument Co., Ltd.), real-time fluorescent quantitative PCR software (Life Technologies), and sensitivity-enhanced *in situ* hybridization kit (Boster Biological Technology).

Methods
-------

### In situ hybridization

The expressions of miR-10b and miR-181b in the tissues were detected using an *in situ* hybridization kit according to the operation instructions. Digoxin-labeled miR-10b and miR-181b probes were provided by Exiqon. The proportion of positive tumor cells ≤5% was recorded as 0, 6\~25% as 1, 26\~50% as 2, and \>50% as 3. Staining intensity: Non-stained was recorded as 0, canary yellow as 1, yellowish-brown as 2 and brown as 3. The product of scores of positive proportion and staining intensity was used as the judgment basis for the final evaluation. Product ≥4 was treated as high expression and \<4 as low expression.

### Reverse transcription-polymerase chain reaction (RT-PCR) detection

The reverse transcriptional complementary deoxyribonucleic acid (cDNA) system included: 5 μL 5×RT-PCR buffer solution, 1 μL Reverse transcriptase (RTase) Mix, 1 μL 2.5 U/μL polymerase, 2 μg sample RNA, and 25 μL 3-diethylamino-1-propyne (DEP) water.

Conditions of reverse transcription were 37°C for 60 min and 85°C for 5 min. In the end of the reaction, the products were diluted 5 times and stored at low temperature.

The RT-PCR amplification system consisted of 10 μL 2×All-in-One quantitative polymerase chain reaction (qPCR) Mix, 2 μL All-in-One miRNA qPCR Primer, 2 μL Universal Adaptor PCR Primer, 2 μL cDNA (Dilute 5 times), and 4 μL DEP water.

RT-PCR reaction conditions were 95°C for 10 min, 95°C for 15 s, 60°C for 30 s, and 72°C for 10 s, with 40 cycles.

### MicroRNA calculation

The RT-PCR experiment was performed using U6 as the internal reference and 2-ΔCT method was used to calculate the relative expressions of miR-10b and miR-181b in gastric cancer tissues and adjacent tissues, among which ΔCT was the D-value between the CT target gene and CTU6.

### Statistical analysis

Statistical Product and Service Solutions (SPSS) 20.0 software was used for statistical analysis. The non-normally distributed data are represented by the median and normally-distributed data are expressed by mean ± standard deviation (SD). The *t* test or Wilcoxon test was performed for comparison between groups. The Mann-Whitney U test was used for independent samples comparison between groups. P\<0.05 was considered as statistically significant.

Results
=======

*In situ* hybridization analysis of the expressions of miR-10b and miR-181b
---------------------------------------------------------------------------

The positive-expression cells of miR-10b and miR-181b in gastric carcinoma were demonstrated to be stained in the cytoplasm under the light microscope, while the negative-expression cells were not stained ([Figure 1](#f1-medscimonit-24-7988){ref-type="fig"}).

Expressions of miR-10b in gastric cancer tissues and paracancerous tissues
--------------------------------------------------------------------------

The expressions of miR-10b in gastric cancer tissues in 109 patients were significantly higher than those in paracancerous tissues (*p*=0.017) ([Figure 2](#f2-medscimonit-24-7988){ref-type="fig"}).

Expressions of miR-181b in gastric cancer tissues and paracancerous tissues
---------------------------------------------------------------------------

The expressions of miR-181b in gastric cancer tissues in 97 patients were higher than those in paracancerous tissues, with a significant difference (*p*=0.0002) ([Figure 3](#f3-medscimonit-24-7988){ref-type="fig"}).

The associations of the expressions of miR-10b and miR-181b with pathological parameters of gastric cancer
----------------------------------------------------------------------------------------------------------

The expressions of miR-10b and miR-181b in gastric cancer tissues were significantly associated with the tumor size, pathological differentiation, depth of infiltration, TNM staging, and lymph node metastasis, as well as with local lymph node and distant metastasis of the patients (*p*\<0.05). However, they were not associated with age, sex, ot the location of gastric cancer (*p*\>0.05) ([Table 1](#t1-medscimonit-24-7988){ref-type="table"}).

Prognostic analysis
-------------------

In patients in stage I, II, and III, the 5-year survival rates for patients with low expression of miR-10b were significantly higher than those of patients with high expression (*p*\<0.05) ([Figure 4](#f4-medscimonit-24-7988){ref-type="fig"}). However, in patients in stage IV, the 5-year survival rates of patients with high expression and low expression of miR-10b were not statistically significant (*p*\>0.05) ([Figure 4](#f4-medscimonit-24-7988){ref-type="fig"}).

In stage II and III, the 5-year survival rates of patients with low expression of miR-181b were significantly higher than those in patients with high expression (*p*\<0.05) ([Figure 5](#f5-medscimonit-24-7988){ref-type="fig"}). Interestingly, in patients in stage I and IV, no statistically significant difference in the 5-year survival rates was found in patients with high expression and low expression of miR-181b (*p*\>0.05) ([Figure 5](#f5-medscimonit-24-7988){ref-type="fig"}).

Discussion
==========

At present, most cancers in humans are the results of a variety of factors, and gastric cancer is no exception. Several factors are involved in the occurrence and development of cancer, such as mutations of oncogene and proto-oncogenes, formation of DNA methylation, and abnormal expression of non-coding RNA \[[@b9-medscimonit-24-7988]--[@b11-medscimonit-24-7988]\]. miRNAs are a kind of small-molecule RNA and nearly 2000 such small-molecule RNAs have been reported. Studies have suggested that small-molecule RNAs regulate 40% of gene expressions in humans and abnormal expressions during pathological processes have extremely important effects on the development of disease and prognosis through regulating the expressions of other genes \[[@b12-medscimonit-24-7988],[@b13-medscimonit-24-7988]\].

At present the prognosis of gastric cancer is poor and the 5-year survival rate is low. Therefore, it is urgent to find a marker that can predict the prognosis of gastric cancer. Previous studies \[[@b14-medscimonit-24-7988],[@b15-medscimonit-24-7988]\] found that compared with serum or tissue proteins as the markers, miRNAs are more sensitive markers, which can improve the prognosis of patients. In this study, we showed that the expression of miR-10b in gastric cancer was increased significantly, suggesting that it may be involved in the occurrence and development of gastric cancer, which is consistent with a previous study \[[@b16-medscimonit-24-7988]\]. In addition, the expressions of miR-181b and miR-200c have also been demonstrated to be upregulated in gastric cancer tissues \[[@b17-medscimonit-24-7988]\], indicating that multiple miRNAs might be involved in the occurrence and development of gastric cancer.

Several studies \[[@b18-medscimonit-24-7988]--[@b20-medscimonit-24-7988]\] found that miRNAs can effectively regulate the posttranscriptional expression of the gene through binding to the target gene via base pairing, and the effect of regulation is closely associated with the prognosis. The present study found that the expressions of miR-10b and miR-181b in gastric cancer tissues were significantly associated with tumor size, pathological differentiation, depth of infiltration, TNM staging, and lymph node metastasis, as well as with local lymph node and distant metastasis (*p*\<0.05), while the expressions were not associated with age, sex, or the location of gastric cancer. We also showed that in stage II and III patients, the expressions of miR-10b and miR-181b were significantly associated with the prognosis of the 5-year survival rate of gastric cancer patients. In stage I, the expression of miR-10b was correlated with the 5-year survival rate, while the expression of miR-181b was not correlated with the 5-year survival rate, suggesting that attention should be paid to the expressions of miR-10b and miR-181b in patients in stage II and III, which may be used as potential prognostic indicators for gastric cancer.

Conclusions
===========

High expressions of miR-10b and miR-181b in the tissues of patients with gastric cancer have significant associations with the poor prognoses of patients in stage I and II, and detection of their expressions can be used as potential criteria for evaluating the prognosis of gastric cancer.
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###### 

The correlations of the expressions of miR-10b and miR-181b with pathological parameters of gastric cancer.

                                 miR-10b       t/χ^2^        *p*          miR-181b     t/χ^2^        *p*                    
  ------------------------------ ------------- ------------- ------------ ------------ ------------- ------------- -------- --------
  Age (years old)                58.04±11.96   60.81±11.92   2.419        0.264        59.02±12.04   61.37±12.47   2.595    0.306
  Sex                                                        0.015        0.927                                    0.028    0.892
   Male                          37 (57.81)    27 (42.19)    35 (54.69)   29 (45.31)                                        
   Female                        32 (57.14)    24 (42.86)    34 (60.71)   22 (39.29)                                        
  Location                                                   4.175        0.133                                    3.984    0.142
   Near-end                      7 (46.67)     8 (53.33)     8 (53.33)    7 (46.67)                                         
   Mid-end                       27 (60.00)    18 (40.00)    25 (45.45)   30 (54.55)                                        
   Far-end                       35 (58.33)    25 (41.67)    36 (60.00)   24 (40.00)                                        
  Tumor size                                                 20.024       0.0001                                   24.054   0.0001
   \<5 cm                        47 (67.14)    23 (32.86)    49 (70.00)   21 (30.00)                                        
   ≥5 cm                         22 (44.00)    28 (56.00)    20 (40.00)   30 (60.00)                                        
  Pathological differentiation                               11.052       0.012                                    9.386    0.019
   Well differentiated           3 (75.00)     1 (25.00)     3 (75.00)    1 (25.00)                                         
   Moderately differentiated     16 (45.71)    19 (54.29)    15 (42.86)   20 (57.14)                                        
   Poorly differentiated         50 (61.73)    31 (38.27)    51 (62.96)   30 (37.04)                                        
  Depth of infiltration                                      41.037       0.0001                                   38.048   0.0001
   T1                            14 (87.50)    2 (12.50)     11 (68.75)   5 (31.25)                                         
   T2                            17 (56.67)    13 (43.33)    19 (63.33)   11 (36.67)                                        
   T3                            35 (52.24)    32 (47.76)    34 (50.75)   33 (49.25)                                        
   T4                            3 (42.86)     4 (57.14)     5 (71.43)    2 (28.57)                                         
  TNM staging                                                89.017       0.0001                                   77.045   0.0001
   I                             22 (88.00)    3 (12.00)     15 (60.00)   10 (40.00)                                        
   II                            23 (79.31)    6 (20.69)     21 (72.41)   8 (27.59)                                         
   III                           19 (39.58)    29 (60.42)    25 (52.08)   23 (47.92)                                        
   IV                            5 (27.78)     13 (72.22)    8 (44.44)    10 (55.56)                                        
  Lymph node metastasis                                      57.231       0.0001                                   68.551   0.0001
   No                            37 (80.43)    9 (19.57)     39 (84.78)   7 (15.22)                                         
   Yes                           32 (43.24)    42 (56.76)    30 (40.54)   44 (59.46)                                        
  Local lymphatic node                                       66.048       0.0001                                   52.375   0.0001
   pN0                           36 (78.26)    10 (21.74)    32 (69.57)   14 (30.43)                                        
   pN1                           20 (54.05)    17 (45.95)    22 (59.46)   15 (40.54)                                        
   pN2                           9 (33.33)     18 (66.67)    10 (37.04)   17 (62.96)                                        
   pN3                           4 (40.00)     6 (60.00)     5 (50.00)    5 (50.00)                                         
  Distant metastasis                                         15.926       0.0001                                   12.049   0.0001
   No                            63 (61.17)    40 (38.83)    60 (58.25)   43 (41.75)                                        
   Yes                           6 (35.29)     11 (64.71)    9 (52.94)    8 (47.06)                                         
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